We report an exceptional migration of ureteral stent in patient who underwent a robot-assisted laparoscopic right pyelotomy. After stone removal, an antegrade ureteral stenting (7-french; Double J) was performed without fluoroscopic control. A radiographic control was performed the next day and highlighted a migration into the cardiovascular system. The Double J was removed percutaneously through the right femoral vein under fluoroscopic guidance.
Introduction
Double J (DJ) stents are used to drain urine from the kidney to the bladder or to prevent upper urinary tract obstruction, stenosis and fistula in various urological conditions. It's a routine and easy procedure in urological practice. The DJ stent placement is perform by antegrade or retrograde approach. Ureteral stent migration is a common complication.
We report an exceptional case of DJ migration into the cardiovascular system after antegrade ureteral stenting and the management of this complication.
Case history
In our department, a 58-yr-old man underwent a robot-assisted laparoscopic pyelotomy for large (5cm) right renal pelvic stone. Medical history included hypertension, asthma, thyroidectomy. Kidney stone was diagnosed by abdominal CT scan after urinary tract infection.
Different therapeutic options were discussed such as: iterative treatments by flexible ureteroscopy, percutaneous nephrolithotomy, extracorporeal shock wave lithotripsy or pyelotomy by robot-assisted laparoscopy. It was decided in agreement with the patient to perform a robot-assisted laparoscopic pyelotomy.
Preoperative bacteriological urine test and blood tests results were normal.
The surgical procedure was perfomed with the Da Vinci Si system. Operative time was 70mn. No bleeding or preoperative complications were observed. Antegrade ureteral stenting (7-french; 26cm, Double J) was performed without fluoroscopic control.
Day 1 after surgery, a plain abdominal X-ray was performed to check the correct positioning of the DJ stent. The ureteral stent was incorrectly positioned. Indeed, the distal pigtail of the ureteral stent was located in the chest (Fig. 1) .
A Chest-Abdomen CT scan was performed and showed the distal pigtail of the DJ stent into the right ventricle (Fig. 2) . The DJ stent passed into the right renal vein, then ascended into the inferior vena cava to the right ventricle. No hematoma or urinoma was observe on a CT scan.
The patient was totally asymptomatic. It was decided to remove the stent by the endovascular procedure with right femoral access. The stent was removed percutaneously. After this endovascular procedure, a DJ stent was placed by retrograde approach without problem.
A prolonged antibiotic prophylaxis was initiated during one week after infectious disease specialist consultation (Imipenem/cilastatin 500mg 3-fold by day).
A preventive anticoagulation therapy during 3 weeks after con- sultation with cardiologists was initiated. Eight days after surgery, the patient left our department. The DJ stent was removed six weeks later.
Discussion
Frequent complications induced by DJ stent placement are loin pain, hematuria, lower urinary tract symptoms, vesicoureteral reflux, urinary tract infection, stent migration, encrustation and luminal obstruction.
Our knowledge, only one similar case of intraoperative cardiac migration of a DJ stent after antegrade placement was reported in the literature. 1 Michalopoulos et al. reported an acute pulmonary embolism immediately after right open pyelotomy for pelvic stone. The antegrade placement of DJ stent was performed without fluoroscopic control. A migration of a DJ stent into the heart and left pulmonary arterial was observed on CT scan. The DJ stent was removed percutaneously by using the femoral vein as an access site. 1 In these two cases, during the antegrade placement of DJ stent, the guide probably perforated a terminal division branch of the right renal vein, then passed into the renal vein, the inferior vena cava until the atrium and the right ventricle.
Conversely, several cases of cardiovascular system DJ stent migration were reported into the literature (Table 1) .
To remove DJ stent into cardiovascular system, the best option is a percutaneous procedure under fluoroscopic procedure whenever possible.
The percutaneous procedure is the least morbid. It can be performed under local anesthesia, with a short operating time and the patient can be discharge after only a few days of hospitalization.
Postoperative antibiotic therapy seems necessary since the urine is considered infected.
Several strategies may reduce the risk of such migration: the guidewire should not be forced blindly through the ureter; the surgeon should use hydrophilic wire to prevent passing the wire into the submucosal layer.
The best prevention of this type of complication is the fluoroscopic control of the DJ stent placement. In the absence of fluoroscopy, postoperative X-ray should be considered. Removal by endovascular treatment: femoral approach. Removal of the DJ stent by cystoscopy.
Endoscopic removal

Open surgical removal
Hastaoglu et al., 2014 5 Turkey A 59-year-old woman, placement of a DJ stent for renal colic 3 years previously.
Removal of the ureteral part of the DJ stent by ureteroscopy and then open cardiac surgery to remove the rest of the probe (dissection of a part of the tricuspid valve due to adhesions).
